INTRODUCTION
Irrigation is the artificial application of water to the soil for the purpose of crop production. Irrigation water is applied to supplement rainfall. In many areas of the world, the amount and timing of rainfall are not adequate to meet the moisture requirement of crops and so irrigation is necessary to meet the needs of food and fiber designed to allow farming in arid and semi-arid regions to reduce drought. The increasing need for crop production for the growing population is causing the rapid expansion of irrigation throughout the world.
Drip or trickle irrigation is one of the latest methods of irrigation, which is becoming increasingly popular in areas where there is water scarcity and salt problem. It allows water to be applied uniformly and slowly to the plant so that essentially all the water is placed in the root zone. In drip irrigation conventional losses, deep percolation, runoff, and soil water evaporation are minimized. Drip irrigation is categorized according to their placement in the field: surface drip system -water is applied directly to the soil surface, sub surface drip irrigation system-water is applied below the soil surface through perforated pipes. In this method, irrigation water is accomplished by using small diameter plastic lateral lines and a device called emitter or dripper at selected spacing to deliver water to the soil surface near the base of the plant (Black, 1976) . The system applies water slowly to keep the soil moisture within the desired range for plant growth.
Drip irrigation offers small holders a practical method of improving irrigation efficiency and increasing the yields of most horticultural, orchard and field crops by marching frequently low volume applications of water and dissolved fertilizer to the rate of uptake by the crop. Thus the soil is maintained continuously in a condition, which is highly favourable to crop growth. As the application are localized close to the plant root zone, losses through drainage or by wetting inter-rows and ridges are minimized. Howell et al., (1981) reviewed over 50 research reports on crop responses to drip irrigation. Affordable drip irrigation set for use in vegetable gardens is necessary (Adhikari, 2000) .
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MATERIALS AND METHODS

Location of Project Site
The study was carried out in 41'E of Greenwich meridian. The town is located along the coast of the Benue River (Shabu and Tyonum, 2013) . The land use in and around Makurdi is agricultural and the farmers mainly produce rice, guinea corn, maize, groundnut and vegetables like pepper, amaranthus, pumkin. The area is in the tropics and has two seasons dry (May -October) and wet (November -April). The average annual temperature is 31.5 0 C, while the relative humidity ranges between 65 -69 % with annual rainfall varying between 1000 -2500 mm (Isikwue et al, 2011) .
Description of the Small Farm Drip Irrigation System
The materials that were used for the construction and installation of the small farm gravity drip irrigation system were: plastic water tank, mainline pipes, sub-mainline pipe, lateral pipes, water filter, valves/regulators, and micro emitters (improvised).
The system was a complete irrigation unit, all the pipes were made of PVC and it operated by gravity from a plastic tank of 2000 litres placed 2.8 m above the ground level so that the system will have enough head for water pressure. It has a fertigation chamber attached to the mainline. The lateral lines which were connected to the submain lines were laid along the crop rows and micro emitters installed at spacing of 30cm. There is a drain tap at the bottom of the water tank for frequent flush out and cleaning from suspended solid particles. It did not use any external power for normal operation. The layout of the system is as shown in Figure 1. www.gjournals.org 51
Parameters Tested
The following tests were carried out:
• Determination of emitter discharge rate • Water application Uniformity • Determination of emission uniformity of the discharge rate of each control valves 3.0 RESULTS
Emitters Discharge Rates and the Wetting Behaviour
The average discharge rates of the sampled emitters according to the valves and distances from the water source are presented in Table 1 . The wetting depth ranged from 0.1m to 1.5m and the average wetting diameter was 60 cm. The wetting pattern is shown in Plate6 and plate7 shows the spinach growing under this system. 
Emission Uniformity (Us)
The 25 % discharge rates of all sampled emitters was used to test the efficiency of emission (emission uniformity) of the six control valves. Table 2 presents the average daily emission uniformity for the first week from all the six control valves, while Table 3 shows the average values for the seven weeks.The average values for each of the control valves for the seven weeks as compared with the ASAE (1996) are presented in Table 4 .
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Discharge Rates and Emission Uniformity
Table 2, showed that all the emitters (with the exception of two emitters each from the middle and end laterals) had approximately the same discharge rates of 5.5 l/hr. The little difference could be as a result of pressure loss (head loss) due to distance from source of water. It is clearly evident that it took less time (11 mins) for the emitters at the head lateral to fill one-litre container, while the middle and end laterals took more time (13 -14 mins). Slight variation in the uniformity of emitter flow rate may have resulted from clogging, leakage or incomplete flushing, wearing of emitter components as they were adjusted several times in order to achieve a desired flow rate in line with observation of Smajstrla (2012) . The clogging may be as a result of the improper flushing or fertigation (even though filter was incorporated). This problem of clogging could be handled (as also recommended by Storie, 1995) by periodic cleaning of filters, checking the pressure drop across the filter, checking the holes in the screens, and/or flushing the laterals at least two or three times a year. Flushing measures can be taken to prevent emitter clogging. An improperly managed filter station can waste water and threaten a drip system's fitness and accuracy (Granberry, 1996) and this can result in low yield or total crop failure. Chemical fertilizer was added through the fertigation chamber, which was stirred thoroughly to dissolve. The sediments were not monitored as to particularly evaluate the performance of filter but the high performance of the system generally can speak for the effectiveness of the filters. The discharge rates from the different control valves having almost the same value (uniform) irrespective of time indicates the uniformity of the emitters. This implies that the system has achieved some level of efficiency in terms of performance (hydraulic properties) and pressure distribution of the emitters.
